Inactivation of Acinetobacter calcoaceticus acetate kinase by diethylpyrocarbonate.
Acetate kinase purified from Acinetobacter calcoaceticus was inhibited by diethylpyrocarbonate with a second-order rate constant of 620 M-1.min-1 at pH 7.4 at 30 degrees C and showed a concomitant increase in absorbance at 240 nm due to the formation of N-carbethoxyhistidyl derivative. Activity could be restored by hydroxylamine and the pH curve of inactivation indicates the involvement of a residue with a pKa of 6.64. Complete inactivation of acetate kinase required the modification of seven residues per molecule of enzyme. Statistical analysis showed that among the seven modifiable residues, only one is essential for activity. 5,5'-dithiobis(2-nitrobenzoic acid), p-chloromercuryphenylsulfonate, N-ethylmaleimide and phenylglyoxal did not affect the enzyme activity. These results suggest that the inactivation is due to the modification of one histidine residue. The substrates, acetate and ATP, protected the enzyme against inactivation, indicating that the modified histidine residue is located at or near the active site.